Optimization

Designing a measurement protocol to optimally address the
measurement need
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display(3l-33)

i .Pure copperfWed Apr 23 080417 2014]2]
800004 .Fit[Pure copperfWed Apr 23 080417 201 4][2],Pure copper]+Bremsstrahlung[Pure copper |||
A , ~
Optimize a measurement | % |
A 60000+
¢ § First page
3] i S -
v Select an optimization
Mext: Specify a detector
7 20000+
A
5 10 0 L_.,_
T T T
0 2 16 18 2(]
15 2 (7)) Optimize an EDS measurement
Report| ¥ Command (@ Optimize an EDS measurement {expert mode)
e o @' Optimize a WDS measurement
Jython 2.5.3 (2.5:c56500£084.
. N :
[Java HotSpot{IM) Client M Optimize a WDS+EDS experiment
Welcome to DTSR-II's scriptin @) Find standards
L]
<Ctrl-Return»> executes a coml)| -
|| Bunning C:/Users/Tescan/workd
JLE paths baszed on C:\Usersa\]
Session data: D:/Data/2
Elapse: 0:00:07.2 Message: More...
1s()
Name Spectrum Back Firish Cancel
sl Fure copper[Wed Rpy J
32 Fit[Pure copper([Wed Apr 23 080417 2014][2],FPure copper]+Bremsstrahlung[Pure copper[Wed Apr 23 080417 2014][2]]
33 Pure copper[Wed Apr 23 080417 2014][2]-Fit[Pure copper[Wed Apr 23 080417 2014][2],Pure copper]

spectra selected.
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Mrure copper(Wed Apr 23 080417 2014](2]
.Fit[Pure copperfWed Apr 23 080417 201 4][2],Pure copper]+Bremsstrahlung[Pure copper ([

[ COpen H Terminate |[r.:oUec

Jython 2.5.3 (2.5:c56500£084
[Java HotSpot (IM) Client VM
Welcome to DTISA-II's scripti
<Ctrl-Return> executes a com

Running C:/Users/Tescan/work:
JAR paths based on C:\Users\
Seasion data: D:/Data/2

Elapse: 0:00:07.2

1s()
Hame
sl
3z
33

Spectrum
Pure copper[Wed Ap

display{3l-33)

Fit[Pure copper[iWed Ap
Pure copper[Wed Apr 23 080417 2014] [2]-Fit[Pure copper[Wed Apr 23 080417 2014][2],Pure copper]

-
e
Previous: Select an optimization
ol
Specify a detector |
Mext: Select standards |
|
Instrument 18 18 =
Acquired on the [I\"IJ.RM - ]
Detector
using the |Detector 2 -
with calibration |[FWHM[Mn Kal=131.7 eV -Fe... |
Instrument parameters
Beam energy |15.0 |
Message: More...
Back | [ mext || Fmsh | [Cancel ]
i . Pu COEE Arer ahlung [Py COPE i Ap 014][21]
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.Pure copperfWed Apr 23 080417 2014](2]
.Fit[Pure copper(Wed Apr 23 080417 201 4][2],Pure copper]+Bremsstrahlung[Pure copper |||

COpen H Terminate |[ool.|ec

Jython 2.5.3 (2.5:c56500£084d:
[Java HotSpot (IM) Client VM
Welcome to DISA-II's scripti
<Ctrl-Return> executes a coll

Punning C:/Users/Tescan/work
JLE paths based on C:\Users'
Session data: D:/Data/2

Elapse: 0:00:07.2

1s()
Hame
sl
32
33

Spectrum
Pure copper[Wed Ap

display(3l-33)

Fit[Pure copper|[Wed &pD
Pure copper[Wed Apr 23 080417 2014][2]-Fit[Pure copper[Wed Apr 23 080417 2014][2],Pure copper]

e [——
Previous: Specify a detector
)
Select standards !
Next: Select other element rules |
|
Element Standard Precision Remove | |
Al 203 0.01 16 18 2
Si Sio2 0.01
Ca Apatite 0.01
Fe Fe 0.01
Elements || | Material | Predsion |0.01 | [ Add ]
Message: Spedify the elements to be measured and the assodated standard. More...
Back || mMext || Fosh | [ Cancel
; i , Pu CODE Arer ahlung| Pu COEE 1 Lp R 01411211
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Mrure copper(Wed Apr23 080417 2014]2]
.Fit[Pure copperfWed Apr 23 080417 2014][2] Pure copper)+Bremsstrahlung[Pure coppel

(i 53

Previous: Select standards
Select other element rules

Mext: Select references

KLX>M»

Peaks to strip

0 2 Bemers [ | 16 18 2t

Other element rules

() No other elements

[ Open H Terminate |[::ollec

Hydrogen

(7) Element by difference

Jython 2.5.3 (2.5:cS56500£084)
[Java HotSpot(TM) Client VM Element  Cation Anion As
— i 1 _ . AI
Welcome to DISA-II's script 7) Waters-of-crystallization A.Iymlnum 2 3 .203
<Ctrl-Return> executes a com Silicon 1 2 Si0
Caldum |1 1 Cal
Running C:/Users/Tescan/work Iron 1 1 FeO 1
JAR paths based on C:\Users)
Seasion data: D:/Data/2 -
Elapse: 0:00:07.2 Message: Spedify spedial processing options. More, .. )
1s() i
Hame Spectrum Back ] ’ Mext ] | Firish | ’ Cancel ]

sl
32
33

Pure copper[Wed Ap

display{3l-33)

Fit[Pure copper[Wed
Pure copper[Wed Apr 23 080417 2014]1[2]-Fit[Pure copper[Wed Apr 23 080417 2014][2],Pure copper]
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i W rure copperWed Apr 23 080417 201 4][2]
.Fit[Pure copper(Wed Apr 23 080417 2014](2] Pure copper]+Bremsstrahlung[Fure copper ||
S -
T
: oo =
A
x Previous: Select other element rules
o
v Select references
Mext: Specify the unknown
A
A4
ROI Material Standard? '
2 Ca L-family [0.143, 0....|CaF2 16
O Al [0,362, 0,688 keV] |AI203 ‘fes
Fe L-family [0.469, 0.... |Fe fes
Al All [1,305, 1,669 keV]|AI203 ‘fes
[ Open ] | Terminate HCO”EC i All [1.554, 1,953 keV][Si02 Yes
. Ca K-family [3.479, 4... |Apatite fes
Jith':'nﬁz'z'a {iﬁﬁ';i‘_ﬁﬁmff;d Fe Ka [5. 155, 6.653 k...|Fe Ves
[Java Hot3pot (IM) Client Fe KB [6.859, 7.257 k... Fe Yes
Welcome to DTSRA-TII's scripti
<Ctrl-Return> executes a Col
Bunning C:/Users/Teacan/work [dal=ad |[ Apply ]
JAR paths based on C:\Users\
Session data: D:/Data/2
Elapse: 0:00:07.2 Message: You have the option to change the default references. Mare. ..
1s()
Name Spectrum Back ] [ Next ] | Finish | [ Cancel 1}
31 Pure copper[Wed Apd
32 Fit[Pure copper[Wed AP i . Pure copr Srer anlung[PUre copp i Ap 014][2]]
33 Pure copper([Wed Apr 23 080417 2014][2]-Fic[Pure copper[Wed Zpr 23 080417 2014][2],Pure copper]

display({sl-33)

spectra selected.
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.Pure copperWed Apr 23 080417 2014][2]

W ritiPure copperiWed Apr 23 080417 2014][2),Pure copper+BremsstrahlungPure coppel |||

display{sl-33)

ﬁ 80000 . | |1
Optimize a measurement \
N 60000+ p
o
40000+ S I Material
¥ Name |Unknown
A 200001 Density I:Igfcm3 (optional)
Mode
5 10 0 l—‘_, (@ Mass Fractions () Atomic Proportions F :
15 20 0 2| 16 18 2(]
Element Mass Fraction Atomic Fraction
Report | ¥ Command I_ Oxygen 0.4500 0.6181
[ Open l | e | [muecm. Magnesium 0.1000 0.0904
Aluminium 0.0500 0.0407
Jython 2.5.3 (2.5:c56500£084 Silicon 00,2000 0.1565
[Java HotSpot(TM) Client VM Calcium 0.1000 0.0548
Welcome to DTSA-ITI's scriptiy Iron 0.1000 0.0394
<Ctrl-Return> executes a coml) Element: Quantity:
||Running C:/Users/Tescan/works ’ Add ] [ Delete ] [ Clear
JAR paths based on C:\Users\]|
Session data: D:/Data/2
Elapse: 0:00:07.2
La()
Hame Spectrum
31 Pure copper[Wed JlxplL )
32 Fit[Pure copper[Wed Apr 23 080417 2014][2],Pure copper]+Bremsstrahlung[Pure copper[Wed Apr 23 080417 2014][2]]
33 Pure copper([Wed Apr 23 080417 2014][2]-Fic[Pure copper([Wed Lpr 23 080417 2014][2],Pure copper]
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31
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Fit[Pure copper[Wed

display({sl-s3)

WritPure copperiwed Apr 23 080417 201 4][2], Pure copper]+BremsstrahlungPure coppel ||\

Pure copper[Wed Apdl

o Copp

i .Pure copper(Wed Apr 23 080417 2014][2]
80000+
D -
H
A s =
2 . 60000+
x § Previous: Specify the unknown
5] 5 e
v Select transitions
Mext: View sumimary report
W 20000+
4
5 10 o4 Estimated unknown |Ur1knowr1 | [ ]
15 20 0 2
Element ROI U[combined] Dose[std] Dose[unk]
Report % Command Mg Mg All [1.076, 1... (0.6 % 10.0 nA-s 53.0 nA-s
Al Al Al [1.305, 1.... (0.4 % 24,0 nAs 63.0 nA's
[ Open ] | Terminate | [r:oUec Si Si All [1.554, 1., [0.2% 10.0 nA's 63.0 nA's
Jurhon 2.5.3 (2.5-c56500£008 Ca Ca K-family [3.4...]0.3 % 10.0 nA-s 63.0 nAs
ythen 2.5.3 (2.5:c Fe Fe Ka [6.155, 6... 0.6 % 10.0nAs 68.0 nAs
[Java HotSpot (IM) Client VM
Welcome to DTISA-II's scripti
<Ctrl-Return> executes a com
Running C:/Users/Tescan/work:
JAR paths based on C:\Users\
Session data: D:/Data/2
Elapse: 0:00:07.2 Message: More,..
la()
Name Spectrum Back ] [ Next ] | Finish | [ cancel

NE0d 114 1 copp d 14

Pure copper[Wed Apr 23 080417 2014] [2]-Fit[Pure copper[Wed Apr 23 080417 2014][2],Pure copper]

&
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spectra selected.
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i .Pure copperfWed Apr 23 080417 201 4][2]
800004 W FitPure copperiWed Apr 23 080417 2014](2],Pure copper]+BremsstranlunglPure coppel
H
A e N
A o 600007 —
< § Previous: Select transitions
O | -
40000 View summary report
¥ o andard)
. Finish 1
oA 200004 i | I
i) il *
2 M GRS Ry Quantification Outline = ] ]
15 0 2 16 18 20
Spectrum | Report| P Command Conditions
[ Open ] | Terminate | [col.lec' Item Value
Jython 2.5.3 (2.5:c56500£08d Instrument MIRA3
[Jawa HotSpot (IM) Client VM Detectar Detector 2
Welcome to DISRA-II's scripti
<Ctrl-Return> SXECULes a Com Dleﬁ'-‘k Beamn Energy | 15.0 keV | 4
4 L) 4
(|| Bunning C:/Users/Tescan/work [ Copy ] ’ Print -[
JLR paths based on C:\Users'
Session data: D:/Data/2 -
Elapse: 0:00:07.2 Message: This report is saved as QuantPland730734597418371983. hitml | More... | |
1a() i
Hame Spectrum Back ]l Mext | [ Finish ] [ Cancel |
31 Pure copper[Wed Zpdl
a2 Fit[Pure copper[Wed Ep ifdals 1714 » Pl COopD 2 Ir ahlunc 1 COPD d AD ifdals 01471[2]11] |
33 Pure copper[Wed Apr 23 080417 2014][2]-Fit[Pure copper[Wed Apr 23 080417 2014][2],Pure copper]
display{sl-33)
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Measurement plan

L Beam Energy - Dose
Compaosition (keV) Form Preparation (nA'S) Type
Unknown

Mass  Mass Fraction Atomic
Element Fraction (normalized)} Fraction
o} 0.4500 0.4500 0.6181
Mg 0.1000 0.1000 0.0904 15.0 Bulk Polished to a 50.0 nm finish 68.0 Unknown
Al 0.0500 0.0500 0.0407
Si 0.2000 0.2000 0.1565
Ca 0.1000 0.1000 0.0548
Fe 0.1000 0.1000 0.0394
CaF2
Elarment M358 Mass Fraction Atomic
Fraction (normalized) Fraction 15.0 Bulk Polished to a 50.0 nm finish 14.0 Reference
F 0.4867 0.4867 0.6667
Ca 0.5133 0.5133 0.3333
AlZD3
Elarmant M358 Mass Fraction Atomic
Fraction (normalized) Fraction 15.0 Bulk Polished to a 50.0 nm finish 24.0 Reference & Standard
o} 0.4707 0.4707 0.6000
Al 0.5293 0.52483 0.4000
MgQ
Element Massl Mass Fr:}ction Atumic
Fraction (normalized) Fraction 15.0 Bulk Polished to a 50.0 nm finish 10.0  Standard
8] 0.3970 0.3570 0.5000
Mg 0.6030 0.60320 0.5000
Si02
Mass  Mass Fraction Atomic
Elernent 3 3 . ) )
Fraction (normalized) Fraction 15.0 Bulk Polished to a 50.0 nm finish 10.0  Standard
(o] 0.3326 0.3320 0.6667
Si 0.4674 0.4674 0.3333
Apatite
Mass  Mass Fraction Atomic
e Fraction (normalized) Fraction
H 0.0019 0.0019 0.0435 15.0 Bulk Polished to & 30.0 nm finish 10.0  Standard
o} 0.3900 0.3900 0.5652
p 0.2323 0.2323 0.1739
Ca 0.3738 0.3758 0.2174
Fe
Elernent 135S, Mass Fraction Atomic ;¢ Bulk Polshed to a 50.0 nrm finish 10.0  Standard

Fraction (normalized) Fraction
Fe 1.0000 1.0000 1.0000
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i .Simulated(Fe, 15.0 ke, 10.0 nA s, Standard)
] .Simulated(ﬂ«patite, 15.0 keW, 10.0 n&- s, Standard)
D | M simulated(Mg0, 15.0 keV, 10.0 nA-s, Standard)
b 40000 - :
M simulated(Sio2, 15.0 keV, 10.0 nA-s, Standard)

A o Simulated(CaF2, 15.0 keV, 14.0 nA s, Reference)

E B Sirulated (81203, 15.0 keV, 24.0 n& s, Reference & Standard)

X 3

20000+
% il
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5 10 o |

15 20 g M simulated(Unknown, 15.0 keV, 68.0 nA-s, Unknown)
40000 .Simulated(Unknown, 15.0 ke, 68.0 nA-s, Unknown)[1]

Spectrum | Report | 2 Command| & I simulated (Unknown, 15.0 keV, 68.0 nA-s, Unknown)[2]
Default Detactor Results Unknown)[3]
: Spectrum Quantity O Mg Al Si Ca Fe sum  Unknown)[4]
MIRAZ Line oAl g Al AlLAl si Al Ca K-famiy Fe Ka

Simulted(Uninown, 15.0 ke, 8.0 nA's, UTKIOWN) 7, ¢ 1 07 |0.809/1.000 1.022 (0.7961.006 1.010 0800 1.008 1.027 |0.839'1.001 0.989 0.5941.004 0.824 |0.9961.000 Unknown)[3]
Detector 2 kratios  0.7058+  0.0022 01353+ 0.0004 0.0773%  0.0003 03684+ 00010 02618+  0.0012 0.0826+ 00007 Unknown)[6]
) 0.0013(1[std,0]) 0.0002(I[std,Mg]) 7.3-105(1[std, A} 0.0005(I[std, 5i1) 0.0004(1[std,C2]) 0.0004(1[std,Fe]) Uriknawn)[7]

Spectrum List — 0.0006(1[unk, 01) 0.0002(Tunk, Mg]) 0.0002(1[unk,All) 0.0003(1[unk,51) 0.0003(1[unk,C3]) 0.0007(1[unk Fe])

- DH = 14.903 keV mass fraction 0.4528+  0.0160([y/p])  0.0998+  0.0005([p/p]}  0.0503+  @4-105([w/p]) 0.1997+  0.0002([wpl) 0.0097+ 58 10%([wpl) 0.1007+  2.010%([p/p])  1.002e LINknown)[g]
Fit[Pure copper[} 0.0002(n) 1.3-10%(n) 4.9:10%(n) 1.5:10%(n) 1.8:10%(n) 4.3107(n) Unknown)[9]
simulated(Fe, 1 [0.0161] [0.0006] [0.0002] [0.0006] [0.0005] [0.0008]
Simulated(ApatitiREERELRN ;'rg'c”t“lg';‘f“ 04515+  0.0161 00095+  0.0006 00501+ 0.0002 01991+  0.0006 0.0094+  0.0005 01004+ 0.0008 -

Simulated(MaO, EEIREEETET] :rta‘i:TiLCn 0.6197=  0.0220 0.0899%  0.0005 0.0408=  0.0002 0.1557=  0.0005 0.0545=  0.0003 0.0395%  0.0003

Simulated(Si02, e C:\Users|Public| DTSA-TT Reports\ 2014, Apri\23-Apr-2014\residuzl27 31344 27006241 4681.ms3 1 a1
simulated(Unknown, 15.0 kev, 53,0 nafl| > Energy (keV)

Simulation of Simulated({Unknown, 15.0

Residual[Simulated(Unknown, 15.0 ke ||| SPectrum | Repart | L Cm‘d|

Simulated(CaF2, 15.0 keV, 14.0 nA-s, '] Default Detector Spectrum Properties KLM Lines

SmuIatEdI_AJEDE, 15.0 keV, 24.0 nA-s, [Mle’. v] Name Value Element H [F1H
Simulated(Unknown, 15.0 keV, 68.0 nA : _ -

Simulation of Simulated{Unknown, 15.0 [DEtECt"" 2 - ] Algmlnum window thickness 30 ":" * i@ Z-order () E-order

T Spectrum List Azimuthal angle 250

. E = Beam energy 15.0 keV <k >
R A == Simulated(Unknown, 15.0 keV, 63.0 nAs, Unknonjl jfee Ty e 61426 10b-6ae5-6e57-3c48-b0=ebfIb4 70 Hydrogen
pr—— Simulation of Simulated (Unknown, 15.0 keV, 68.01 Dead layer 0 pm !
5 a selected. . ) . E
=HE Remdual[mulated{Unhwwn, 10 ke, 68.0 nAs Detector Detector 2 - FWHM[Mn Ka] =131.7 eV - F... ’ Clear ] [ Clear Al
Simulated(Unknown, 15.0 keV, 68.0 nAs, Unknowligls Ry i 05700 3e-1acd-f1b1-50b6-c7aad8420556 N
Simulation of Simulated(Unknown, 15.0 keV, 68.01 | Datector area 30 mm2 Composition
Residual[Simulated(Unknown, 15,0 keV, 68.0 NA'S | Datector orientation [0.280,0.770,0.574] Element Mass Fraction  Atomic Fraction
Simulated(Unknown, 15.0 keV, 68.0 nA's, Unknow iy Rrremygen ey [-10.086,-27.711,-3.649] Oxygen 0.4500 0.6181
5II11L-.I|atIOI"I .::d’S|rnuIated{fUnlcrmwnr 15.0 keV, 68.01 Detector thickness 0.45 mm Magnesium 0.1000 0.090%
ResidualSmuiated(Unknown, 15.0keV, 63.0MA'S | petector type Silicon Drift Detector Aluminum 0.0500 0.0407
t‘mulatd I_I_Inn'.~.lr1, 15.0 keV, £3.0 nAs, Unknow/E| /[y, Moxtek AP 3.3 (manufacturer's table) Silicon 0.2000 0.1565
S|m|._.||ahon ngwnuIated{Unhmwn, 15.0 keV, 88.01l_| Favation 5o Calaum 0.1000 0.0543
Residual[Simulated (Unknown, 15.0 keV, 63.0 nA's = Energy Quadratic 0.00000000 &V/ch~2 Tron 0.1000 0.039%
4 LL1] > Energy offset 2.7eV
WP A == x Energy scale 10 eV fchannel -

10 spectra selected,




Name O Mg Al Si Ca Fe
Simulated(Unknown, 15.0 keV, 68.0 nA-s, Unknown) 45.28 9.98 5.03 19.97 9.97 10.07
Simulated(Unknown, 15.0 keV, 68.0 nA-s, Unknown)[1] 45.41 10.01 5.02 19.97 10.08 10.01
Simulated(Unknown, 15.0 keV, 68.0 nA-s, Unknown)[2] 45.00 9.94 4.99 19.93 10.03 9.90
Simulated(Unknown, 15.0 keV, 68.0 nA-s, Unknown)[3] 45.16 9.95 4.98 19.93 9.97 9.95
Simulated(Unknown, 15.0 keV, 68.0 nA:-s, Unknown)[4] 45.06 9.96 5.02 19.92 9.96 9.92
Simulated(Unknown, 15.0 keV, 68.0 nA-s, Unknown)[5] 45.38 9.92 5.02 19.96 10.00 9.95
Simulated(Unknown, 15.0 keV, 68.0 nA-s, Unknown)[6] 45.10 9.96 5.00 19.92 10.00 9.82
Simulated(Unknown, 15.0 keV, 68.0 nA:-s, Unknown)[7] 45.23 10.01 5.01 19.97 9.99 9.98
Simulated(Unknown, 15.0 keV, 68.0 nA-s, Unknown)[8] 45.27 9.98 5.02 19.95 10.02 10.06
Simulated(Unknown, 15.0 keV, 68.0 nA-s, Unknown)[9] 45.51 10.00 5.05 20.02 10.09 9.91
Average 45.24 9.97 5.01 19.95 10.01 9.96
Std. Dev. 0.1535 0.0274 0.0179 0.0297 0.0427 0.0702
Fractional 0.34% 0.27% 0.36% 0.15% 0.43% 0.71%




